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1. Objective

The purpose of this Ground Water Sampling and Analysis Plan (SAP) is to
provide information on the procedures and techniques used in conducting
ground water sampling, analysis, and monitoring activities at the Inland Realty
Company site (Figure 1) in Maryville, Missouri. This SAP has been
developed to meet the regulatory requirements contained in 40 CFR, Part 264,
Subpart F and conditions described in Missouri Hazardous Waste

Management Facility Permit Part I (Permit Number MOD099238784).

The Ground Water Monitoring and Compliance Monitoring Program, as
described in Special Permit Condition II, consists of semi-annual ground water
sampling and analyses, semi-annual ground water elevation measurements,

- and comparison of analytical data to permit-established Ground Water

Protection Standards (GPS). The first sampling event under this SAP will be
the first regularly scheduled sampling event following approval of this draft
SAP. This SAP is a revision of the previous SAP dated August 1997.

Final: March 23, 1999
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2. Ground water compliance monitoring plan

2.1. Monitoring wells

This chapter describes the ground water monitoring program to be
implemented at the Inland Realty Company property in Maryville, Missouri
(Figure 2). The purpose of this program is continued assessment of the
ground water quality at the site during the permit compliance period. If three
consecutive years of semi-annual sampling indicates no exceedences of the
permit-established GPS, listed in Table I of the Permit, the permittee may
request that ground water sampling be discontinued. The current ground water
monitoring network has been deemed to be adequate to be used to monitor
ground water quality and to be able to detect whether constituents of concern
are migrating downgradient of the property.

The Compliance Monitoring Program ground water monitoring well network
consists of thirteen ground water monitoring wells as shown on Figure 2. The
following monitoring wells have been selected as point of compliance
(effectiveness) wells and will be sampled semi-annually: GMW #2S, GMW
#2D, GMW #3, GMW #3S, GMW #3D, GMW #4S, GMW #4D, GMW #58S,
and GMW #5D. The following wells complete the monitoring well network
and will be sampled annually: GMW #6S, GMW #6D, GMW #7, and GMW
#9.

Additional effectiveness wells may be installed during the compliance period,
if necessary, to meet the requirements of 40 CFR 264 Subpart F. Changes to
the list of the effectiveness wells are subject to modification in accordance
with 40 CFR 270.42 and are subject to Missouri Department of Natural
Resources (MDNR) approval. Within 30 days of written MDNR approval, a
revised SAP incorporating the approved changes will be submitted to the
MDNR.

Static ground water elevations will be measured on a semi-annual basis for the
compliance monitoring well network and the four piezometers.

Final: March 23, 1999
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Ground Water Sampling and Analysis Plan

2.2. Monitoring well system inspection

During each ground water sampling event, a monitoring well system inspection
will be performed. The ongoing inspection program will evaluate the general
condition of the monitoring well system in order to recommend and implement
remedial/rehabilitation measures, if necessary. This information will be
included on the Field Sampling Log that includes a monitoring well integrity
checklist, a copy of which is included as Appendix A. In addition, the total
depth of the monitoring wells will be measured once a year to assess whether
siltation is occurring. Wells that exhibit variations in total depth of greater
than 5% of total screen length (an indication of sediment accumulation within
the wellbore) will be redeveloped. Well redevelopment will be accomplished
using bailing or low-yield pumping methods. Successful rehabilitation will be
documented by a total well depth measurement that demonstrates minimal well

screen occlusion (ideally zero).

Monitoring wells which are assessed to have been damaged or to have
damaged surface seals will have repairs undertaken within 7 days and will be
restored as follows: '

« Surface seals and protective covers will be removed. Precautions will be
taken not to disturb the well casing of integrity of the monitoring well.

A cement/bentonite grout will be used to seal the annulus to just below the
frost line. At that point, a continuously poured concrete pad of expansive
cement will be emplaced around the well casing. The pad will be a
minimum of 4 inches thick and extend outward at least 1.5 ft.

« Upon completion of the well repairs, the top of each casing will be
resurveyed to verify that the work efforts have not resulted in the
displacement of these casings.

« Ifit is assessed that the integrity of the monitoring well installation has
been compromised and rehabilitation efforts connect be successfully
implemented, a replacement well will be installed and/or the well will be
abandoned according to state regulations after concurrence with MDNR.

MDNR will be notified at least five days in advance of construction or
modification of the ground water monitoring system, as required by Special

OBrien & Gere Engineers, Inc.
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2. Ground water compliance monitoring plan

Permit Condition ILD.5. Replacement of an existing well that has been
damaged or rendered inoperable without change to location, design, or well
depth requires a Class I permit modification.

2.3. Ground water monitoring well abandonment/installation

A damaged monitoring well which cannot be repaired or restored will be
replaced with a new monitoring well. The abandoned monitoring well will be
sealed in accordance with Missouri regulation 10 CSR 23, Chapter 4.
Documentation of the methods pertaining to well plugging and abandonment
and well abandonment registration forms will be submitted to the MDNR,
Division of Geology and Land Survey (DGLS). A copy of the well
registration form and registration acceptance will be included as part of the
Annual Ground Water Compliance Monitoring Report (Special Permit
Condition ILF). Any change in the number of wells to be monitored requires
a Class II Permit Modification, in accordance with 40 CFR 270.42.

Monitoring well replacement installation will be completed using conventional
hollow-stem auger drilling methods. New monitoring wells will be installed
in accordance with 10 CSR 23, Chapter 4. Split-spoon soil samples will be
collected every 2 ft or change in formation, according to ASTM Method
D1586.

The monitoring well will be constructed of a 10-ft section of 2-inch inner
diameter (ID), manufactured 0.010-inch slotted polyvinyl chloride (PVC) well
screen, and appropriate lengths of compatible 2-inch ID, solid, threaded, flush-
joint PVC riser pipe. Prior to installation, well materials that have not been
pre-cleaned will be steam-cleaned to remove dirt, grease, oil, or other potential
contaminants which may have come in contact with the materials during
transport.

The 10-ft well screen section will be installed to intersect the defined
permeable zone, but not to extend into the overlying silt and clay or the
underlying till confining layer. A clean, washed, graded sand pack will be
placed around the well screen and extend approximately two feet above the
screen top. A minimum of 2 ft of a bentonite seal will then be emplaced above
the sand pack and the remaining annular space filled with bentonite/cement
grout via a tremie line with horizontal discharge outlets. Sufficient time will
be allowed to hydrate the bentonite pellets prior to grouting the well annulus.
The minimum recommended time for this to occur is 4 to 6 hr within a

Final: March 23, 1999
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Ground Water Sampling and Analysis Plan

2.4. S-yr sampling event

saturated zone. Should the seal be installed in the vadose zone, clean tap water
will be added to the wellbore annulus as required to promote bentonite
hydration. Subsequent to well installation, a protective steel casing with
locking cap will be placed over each well and will be securely set in concrete.
Holes will be drilled into the sides of the base of the steel casing to allow for
drainage.

Drilling equipment and associated tools, including augers, drill rods, sampling
equipment, wrenches, etc., having contacted potentially impacted materials
will be decontaminated using a portable pressurized steam-cleaning unit.
Split-barrel samplers will be cleaned using a detergent (Alconox type) wash
and clean water rinse after each sampling effort.

Subsequent to installation, the new monitoring wells will be developed using
bailer or low-yield pumping methods. Each well will be developed until a
relatively sediment-free ground water sample can be obtained. Following well
installation and development, a field instrument survey will be performed by
a registered surveyor to establish the location, top of casing elevation, and
ground elevation for the newly installed monitoring wells.

For reference, copies of the boring logs and well construction details for the
current monitoring well network are included in the SAP as Appendix B.

As required in Special Permit Condition I.D.5., the MDNR will be notified at
least five days in advance of conducting well abandonment or new well
installation . New monitoring wells will be sampled no later than the next
regularly scheduled sampling event following installation.

As described in Special Permit Condition ILE.7, five years after the issuance
of the permit, two ground water monitoring wells historically exhibiting
impact will be sampled for 40 CFR 264, Appendix IX volatile organic
compounds (VOCs). The analyses will be used to evaluate if additional
constituents are detected that may be attributed to the former impoundment.
If additional constituents are detected and confirmed by additional sampling,
a Class 1 permit modification will be proposed in accordance with 40 CFR
270.42. The modification will propose the addition of the new hazardous
constituents to the compliance monitoring program.

OBrien & Gere Engineers, Inc.
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3. Compliance monitoring program sampling procedures

3.1. Ground water sampling schedule

Ground water monitoring wells shall be sampled in accordance with the
schedule in Special Permit Condition IL.E., Table II. Analytical detection
limits will achieve the limits listed in Table I of the permit. Ground water

laboratory analytical parameters are:

Cadmium (Cd) Chromium (Cr) III
Chromium (Cr) VI Cyanide (CN)
Lead (Pb) Manganese (Mn)
Mercury (Hg) Nickel (Ni)

Zinc (Zn)

The concentration of chromium III will be calculated by subtracting the
concentration of chromium VI from the total chromium concentration. pH,
- specific conductance, static ground water elevation, temperature, and total well
depth will be measured in the field.

The ground water monitoring wells will be sampled according to the schedule

below:
Well ID

GMW #28
GMW #2D
GMW #3
GMW #3S
GMW #3D
GMW #4S
GMW #4D
GMW #5S
GMW #5D

Frequency

Semi-annually
Semi-annually
Semi-annually
Semi-annually
Semi-annually
Semi-annually
Semi-annually
Semi-annually
Semi-annually

Well ID Frequency
GMW #6S Annually
GMW #6D Annually
GMW #7 Annually
GMW #9 Annually

Final: March 23, 1999
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Ground Water Sampling and Analysis Plan

3.2. Pre-sampling procedures

Appendix IX, 40 CFR 264, VOC analysis will be performed every five years.
Samples for Appendix IX analysis will be collected from GMW #4S and
GMW #4D.

As part of each: s3~~"g event, the following steps will be taken by personnel
responsible {. 3

Review the sampiing procedures and Health and Safety Plan as outlined in
Appendix C.

Obtain appropriate containers for sample collection. The type and
quantities of containers will be identified based on the laboratory analyses
to be performed as outlined on the chain of custody form contained in
Appendix D.

Examine sampler, bottles, and preservatives; contact laboratory
immediately if any problems are discovered.

Confirm sample delivery time and method of sample shipment with the
laboratory.

Assembl: «ct field equipment to be used for sample collection;
verify that _ ...nt is clean and in proper working order.

Calibrate field instruments and/or meters to manufacturer’s specifications.
Specific conductivity, pH, and turbidity meters will be calibrated to known
calibration standard solutions. Re-check calibration prior to sampling each
well. Calibration activities will be recorded on the Ground Water
Sampling Field Log.

Establish wel! !~ation and well identification.
Obtain nece. .y keys for wells or gates.

Examine each well for damage, tampering, erosion around the well casing,
etc., and note on the Ground Water Sampling Field Log.

OBrien & Gere Engineers, Inc.
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3. Compliance monitoring program sampling procedures

Place clean plastic sheeting around the well to provide a barrier between
the surrounding ground surface and sampling equipment used.

Decontaminate water level indicators and measuring tapes used in the well
by thoroughly wiping with a distilled water-soaked, clean paper towel.
Rinse with distilled water.

Open the well cap and make a visual check down the casing, noting the
condition of the well casing and whether a permanent ground water level
reference point has been established on the casing. Note observations on
the Ground Water Sampling Field Log.

3.3. Water level measurements

Prior to initiating ground water sampling, water elevations will be measured
in each of the wells and the four piezometers on-site. Ground water level
measurements will be collected as follows:

3.4. Record keeping

A graduated measuring tape will be used to measure the depth to water
from the top-of-casing reference point. Record the depth on the Ground
Water Sampling Field Log. This procedure will also be used to measure
the depth of the well. Measurements shall be made to the nearest 0.01 ft.

After establishing the water level, the volume of water within the well will
be calculated.

Prior to initiating the well purging process, the following information should
be recorded in a field log book and/or on the Ground Water Sampling Field
Log:

Well number

Day/date/time

Weather conditions

Condition of the well and surrounding area
Sampling team members

Final: March 23, 1999
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Ground Water Sampling and Analysis Plan

3.5. Labels

3.6. Purging the well

Instrument calibration information

Water level prior to purging

Depth to the bottom of the well

Volume of water to be purged

Physical properties of evacuated water: color, odor, turbidity, presence of
non-aqueous phase liquids

 Deviations from planned sampling methodology.

Sampling jar labels should be filled out to include:

Sample number identification
Initials of sampler '
Date and time sample collected
Analytical parameters

Site location

Preservative

Client name.

Prior to sampling, the wells will be purged to remove the standing water
column from the well casing. Where recharge is sufficient, a minimum of
three well volumes of water will be removed from each well. A well volume
of water is calculated using the following formula:

V= (0.49)h)@
where:
e V= standing water volume in gallons to be purged

« (0.49) is a correction factor which includes conversion from inches to
feet and the fact that three volumes are to be purged

OBrien & Gere Engineers, Inc.
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3. Compliance monitoring program sampling procedures

 h= linear feet of standing water in the casing

o = inside radius of well in inches, squared.

3.6.1. Bailer method

3.7. Sampling protocols

Attach a new, clean length of dedicated polypropylene rope to the dedicated
bailer. Lower the bailer to the bottom of the well and agitate the bailer up
and down to suspend fine-grained materials settled in the well, thereby
facilitating the removal of these materials.

Initiate bailing the well from the well bottom. Ground water should be
poured from the bailer into a graduated pail to measure the quantity of
water removed from the well.

Continue bailing the well throughout the water column and from the
bottom until a sufficient volume of ground water in the well has been
removed or until the well is bailed dry. If the well is bailed dry, allow
sufficient time for the well to recover before proceeding with the next step.
Record this information on the Ground Water Sampling Field Log.

In wells which exhibit sufficient recharge, pH, specific conductance, and
temperature measurements will be collected from the initial bailer of
ground water and after removing each well volume. Purging will continue
until two of the well volume measurements are within £10% of the
preceding value over two successive well volumes and after at least three
total well volumes have been removed. Record this information on the
Ground Water Sampling Field Log.

The water removed during purging or possible decontamination procedures
will be discharged to the Laclede Chain Company wastewater pretreatment
system.

Each well will be sampled according to the following procedures:

Remove the sampling bottles from their transport containers and prepare
the bottles for receiving samples. Inspect all labels to facilitate proper

Final: March 23, 1999
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Ground Water Sampling and Analysis Plan

sample identification. Sample bottles will be kept cool with their caps on
until they are ready to receive samples.

To minimize agitation of the water in the well, initiate sampling by
lowering the dedicated bailer slowly into the well, making certain to
submerge it only far enough to fill it completely.

If the sample bottle cannot be filled quickly, it will be kept cool with the
cap on until it is filled. Sample containers will be preserved appropriately
(nitric acid for metals and sodium hydroxide for cyanide).

Return each sample bottle to its proper transport container. Preserve
samples by reducing the temperature within the containers to
approximately 4° Celsius using blue ice or wet ice. Samples must not be
allowed to freeze.

When samples are to be split with the regulatory agency or other party,
each bailer-full of water should be split between both parties’ jars, one jar
type at a time.

Record the physical appearance of the ground water observed during
sampling on the Ground Water Sampling Field Log.

Replace the well cap and lock the well protection assembly before leaving
the well location.

Begin the chain of custody record (Appendix D).

To make more efficient use of sampling time, monitoring wells that are purged
and sampled prior to 12.01 p.m. will not have their hexavalent chromium
sample collection until after 12:01 p.m. of the same day. This will allow as
much time as possible for the samples to be delivered to the laboratory within
the hexavalent chromium 24-hr holding time and will allow the sampler to
complete the day’s sampling early enough to deliver the samples to the
overnight delivery service. It will not be necessary to remove additional
quantities of water form the ground water monitoring wells prior to collecting
the hexavalent chromium samples.

OBrien & Gere Engineers, Inc.
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3. Compliance monitoring program sampling procedures

3.8. Sample control and chain of custody

For proper identification in the field and proper tracking in the laboratory,
samples will be labeled in a clear and consistent fashion.

Sample labels will be waterproof, or sample jars will be sealed in plastic
bags.

Field personnel will maintain a sampling log sheet.

The sampling field log sheets will contain sufficient information to allow
reconstruction of the sample collection and handling procedures at a later
time.

Each ground water monitoring well will have a corrésponding sample log
sheet which includes: .

Sample identification number

Well location and number

Date and time

Sampler’s name

Sample type (composite or grab)

Analysis for which sample was collected

Field parameters including pH, temperature, and specific conductance
Method of preservation

Additional comments as necessary.

0O 0OO0OO0OOOOODO

Each sample will have a corresponding entry on a chain of custody record
(Appendix D). The record will include:

Site name

Sample identification number
Sample type (i.e., water, soil, sludge)
Date and time of collection

Number and type of containers
Preservatives

Required analyses

Signature block for custody transfer.

O0OO0OO0OOOOO
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Ground Water Sampling and Analysis Plan

3.9. Sample containers

Sample containers will be pre-cleaned and contaminant-free. The lab jar
supplier will have pre-cleaned the sampling jars according to USEPA-
approved cleaning methods. The analytical lab purchases the pre-cleaned
bottles from a reputable laboratory supply vendor. Sample containers will be
pre-preserved by the lab.

3.10. Sampling waste disposal

During ground water sampling, potentially impacted sampling equipment
(glassware) and disposable supplies (plastic sheeting, rope, latex gloves, and
paper towels) will be generated. Broken glassware will be rinsed with distilled
water, placed in plastic bags, and disposed in the Laclede Chain general refuse
container. The rinse water will be contained in a bucket and disposed of in the
Laclede Chain v tewater pretreatment plant. Disposables will be placed into
plastic trash bags and placed into the Laclede Chain general refuse container
for disposal. Clothing that has been splashed with ground water will be placed
into plastic bags at the end of the sampling event. The clothing can be washed
as long as the splashed clothing is segregated and washed separately from
normal laundry. If disposable coveralls are worn, they will be placed into
plastic bags ar. ~aced into the Laclede Chain general plant refuse container
for disposat.

OBrien & Gere Engineers, Inc.
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4. Field quality assurance/quality control procedures

4.1. Quality assurance/quality control (QA/QC) protocols

4.2. Analytical procedures

To evaluate quality assurance (QA) and quality control (QC), a field blank and
a field duplicate sample will be collected.

The field blank shall be created in the field by filling each type of sampling
container that will be used for samples with distilled water and labeled as an
additional ground water monitoring well. The field blank will accompany the
other containers at the site and be handled as a sample. Field blanks will be
analyzed for the same suite of parameters as the samples.

A field duplicate sample shall be collected in the field by filling a second set
of each type of sampling container with ground water from a ground water
monitoring well and labeled with the ground water monitoring well number
from which the sample was collected, followed by the letter “A.” For
example, a duplicate from GMW #3 will be labeled as GMW #3A. The field
duplicate sample will be shipped to a different laboratory for analyses. The
field duplicate sample will be analyzed for the same suite of parameters as the
ground water samples.

Laboratory procedures, detection limits, container types, maximum holding

times, and chemical preservatives for the parameters of interest are listed
below:

Final: March 23, 1999
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Ground Water Sampling and Analysis Plan _

Maximum
detection Maximum
limit USEPA  Container holding Chemical
Parameter (mg/l) method type time preservative
Total cyanide (CN) 0.005 SW412D Polyethylene 14 days NaOH to pH 12
Total cadmium (Cd) 0.005 SW6010  Polyethylene 6 months HNO, to pH 2
Total chromium (Cr) 0.005 SW6010  Polyethylene 6 months HNO, to pH2
Chromium Il (Cr™) 0.005 SW6010  Polyethylene 6 months HNO, to pH 2
Chromium V1 (Cr*) 0.005 SW6010  Polyethylene 6 months HNO, to pH 2
Total lead (Pb) 0.002 SWE010  Polyethylene 6 months HNO, to pH 2
Total manganese (Mn)  0.005 SW6010 Polyethylene 6 months HNO, to pH 2
Total mercury (Hg) 0.0002 SW7470  Polyethylene 6 months HNO, to pH 2
Total nickel (Ni) 0.005 SW6010  Polyethylene 6 months HNO, to pH 2
Total zinc (Zn) 0.010 SW6010  Polyethylene 6 months HNO, to pH 2
Total cyanide will be analyzed from one 500 milliliter (mL) sample container.
Total lead, zinc, manganese, and nickel will be analyzed from a separate 500
mL sample container. Hexavalent chromium will be analyzed from a separate
500 mL sample container. Total cadmium, chromium, and mercury will be
analyzed from a 1 liter sample container. A total of four sample containers
will be filled from each ground water sampling location.
When analyzing samples by the above standardized methods, the accuracy or
precision of the data generated by the laboratory will be assessed through
analysis of replicates and field or laboratory blanks along with each set of
samples.
O'Brien & Gere Engineers, Inc. 16 Final: March 23, 1999
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5. Laboratory QA/QC procedures

It is intended that American Technical and Analytical Services, Inc. (ATAS)
of Maryland Heights, Missouri will be performing the laboratory analytical
work for the ground water samples collected. They reportedly have an
extensive QA/QC program, following the procedures established in SW846,
as well as those outlined in the following sections and illustrated on Figure 3.

S.1. Inter- and intra-laboratory programs

The laboratory participates in inter-laboratory programs through the
certification programs of various states. Intra-laboratory programs include the
analysis of duplicates, spikes, surrogate spikes, and reference samples. This
information will be provided along with the regular quarterly ground water
data submittals.

In quality control, “precision” means the agreement within a set of replicate
results. Precision is described in terms of deviation, variance, or range. The
term “accuracy” refers to the nearness of the analytical results to the true
value. It is described in terms of error, bias, or percent recovery. Together
with the samples analyzed in the laboratory, the staff uses duplicate samples,
spiked samples, blanks, and samples with a predetermined concentration of the
parameter called the “reference standard” to judge precision and accuracy.

A “spiked sample” is one which has a specific amount of the parameter added
to a sample already analyzed. The accuracy of an analytical method is
established by the recovery of the analyte from the sample matrix. Following
analysis of the spiked sample, the technician records the total amount of the
parameter. The concentration of the parameter-that is found in the spiked
sample is used to calculate recoveries which are compared to the control limits
in the database. Analyses found within the control limits are accepted as valid.
If the value is found to be beyond these limits, the analysis will be rejected and
the sample will be re-analyzed.

Final: March 23, 1999
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Ground Water Sampling and Aﬁalysis Plan

5.2. Error detection

A sample can be split, and multiple analyses can be performed. These are
“laboratory duplicate samples,” and they indicate the precision of the
analytical method -- the ability to reproduce a result while performing any
given procedure.

Many samples are analyzed in the present of reagents. A “blank” sample is
distilled water into which the reagents have been added. In analyzing a blank,
no detected concentration of the parameter should be measured. If the
parameter is measured, the analysis is deemed contaminated. Whenever
contamination is found through the analysis of blanks, the laboratory searches
for its source. Detected contamination is recorded, and those records are used
to correct analytical values or, if necessary, to reject a set of analyses.

_ There are two categories of error which may occur in analytical programs --

systematic and random. Systematic errors are caused by an incorrect or faulty
procedures; these errors produce inaccurate results. With a rigorous QA/QC
program, these errors are detected, and the analyst is able to make the
necessary corrections.

There can be many causes of random errors, and they may relate to the skill of
the analyst. Random errors affect precision more than they affect accuracy,
and they are difficult to correct. The QC program can assess the magnitude
of error, and it can assign a level of confidence to the data. A low level of
confidence indicates a need for additional training of the analyst.

5.3. Laboratory equipment decontamination

The lab performs normal maintenance and cleaning of its laboratory
equipment on a daily basis. These activities are performed according to the
manufacturer’s recommendations. Contaminated laboratory equipment would
be detected in the analysis of the method blanks. To address detected
concentrations in the method blanks, the laboratory re-analyzes the entire
batch after the equipment has been systematically cleaned.

O'Brien & Gere Engineers, Inc.
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5. Laboratory QA/OC procedures

5.4. Data management

The data gathered in the laboratory’s QA/QC program result in a large number
of records. The laboratory employs the methods described below to order and
analyze the data. This system facilitates the documentation of each step of
sample handling. The day-to-day efforts of the QA/QC program build a
“QA/QC model.” This model provides detailed control charts and control
limits which measure the performance of the laboratory daily. Examples of
control charts are listed on Figures 3 and 4; the daily quality control efforts to
ascertain quality assurance are summarized on Figure 5.

- The data management system begins to track a sample as it enters the

laboratory. Each sample is tagged with a unique identification number. A
computer-managed coding format is used to categorize samples. This format
can be adapted to every analytical investigation. It then serves as the basis for
storage and retrieval of data. ‘

Any measurement which is made repeatedly will display a number of different
results. Because not all the measurements are likely to be the same, they will
be distributed typically close to the mean or average. The overall distribution
of results will be that of the normal distribution with the familiar bell shape.
The QA/QC program monitors the mean and the standard deviation from the
mean. Control limits (Figures 4 and S) are calculated at three standard
deviations from the mean (99.9% confidence level of the normal distribution).

As quality control data are collected, the exact distribution of the data is
established. Statistical methods evaluate the quality of the data by calculating
control limits and warning limits for each parameter by matrix. The warning
limit is defined as two standard deviations on either side of the mean; this
provides a 95% confidence level. The control limit refers to an interval of
three standard deviations on either side of the mean and provides a confidence
level of 99.9%.

An analyst in the environmental laboratory may examine the quality control
database at any time. The analyst may check the percent recovery, duplicate
ratios, percent of reference standard, and a blank value against the most recent
mean, standard deviation, and control limits which have been calculated for
each database. Thus, the analyst can assess whether the values found are
within an acceptable range.

Final: March 23, 1999
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Ground Water Sampling and Analysis Plan

5.5. Daily record

On a daily basis, the QA/QC program manages data which monitor laboratory
analyses of duplicate and spiked samples and synthetic knowns. The leader
of the QA/QC group reviews the statistical programs which monitor these
analyses daily. The leader checks the most recent database in the computer.
Therefore, the le- *r can know whether the analytical method’s performance
is within acceptac.. : anges and can decide whether to accept, reject, or repeat
the analyses.

Each day the QA/QC group leader is able to review a report containing
information on the quality control samples. The sample number, test
parameter, quality control sample type, date of analysis, percent recoveries,
relative errors, and warning and control limits are shown on this report. The
QA/QC group leader is thus able to examine these data each day and evaluate
acceptability. A scan of the sheet can tell the status of unfinished samples and
the values of quality control data entering databases.

O'Brien & Gere Engineers, Inc.
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6. Reporting requirements

The Annual Ground Water Compliance Monitoring Report will
comprehensively address the technical requirements of 40 CFR 264 Subpart
F and the Permit. The report will be submitted to MDNR by March 1 of each
calendar year for the preceding calendar year. The report will discuss the
evolution of the ground water monitoring program and an evaluation of the
adequacy of the program related to its intended purpose. The report will
summarize relevant ground water monitoring information in the form of
discussions, ground water flow calculations, and diagrammatic illustrations.
The report will include, but not be limited to:

Field parameter measurements

Copies of field sampling logs

Ground water analytical reports

Well repair documentation, if applicable

QA/QC documentation

Other relevant ground water information

Tabulated ground water elevation data

Comparison of analytical data to Permit Ground Water Protection
Standards

Ground water potentiometric maps

Chemical concentration trend graphs

Evaluation of the rate and direction of ground water flow

Evaluation of the horizontal and vertical extent of hazardous constituents
Evaluation of surface and subsurface well integrity

Quantity of ground water purged from each well and total purged
Boring logs for new borings

Ground water monitoring well diagrams for new ground water monitoring
wells.

L] L] [ ] L] L] [ ] L] L]
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7. Flood contingency

A contingency plan for the inspection of wells contacted by flood waters
should not be necessary since the site is not in a 100-yr flood plain.

Final: March 23, 1999 23 OBrien & Gere Engineers, Inc.
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Appendix A

Ground water sampling field log
with monitoring well checklist



O'BRIEN & GERE ENGINEERS, INC.

Ground Water Sampling Log

Date: Weather:
Site Name: Well Number:
Site Location Project Number:
Personnel: Evacuation Method:
Depth of Well * ft. Water Volume ft.for. .
Depth to Water * ft. - 2" Diameter Well = 0.163 X LWC
Length of Water Column ft. 4’ Diameter Well = 0.653 X LWC
Volume of Water in Well gal.(s) 6" Diameter Well = 1.469 X .LWC
3X Volume of Water in Well gal.(s)
Volume removed before sampling gal.(s)
Did well go dry? Yes No
(Other, Specify)
*Measurements taken from [ ]Top of Well Casing [ ]Top of Protective Casing
Water parameters:
[ Temperature Reading | [ pH Reading [ Conductivity Reading |
4.0 Standard
7.0 Standard 84 S Standard
10.0 Standard 1413 S Standard
initial initial initial
after (gal.) after (gal.) after (gal.)
after (gal.) after (gal.) after (gal.)
after (gal.) after (gal.) after (gal.)
after (gal.) after (gal.) after (gal.)
after (gal.) after (gal.) after (gal.)
Water Sample:
Time Collected:
[Physical Appearance at Start | [Physical Appearance at Sampling |
Color Color
Odor Odor
Turbidity (> 100 NTUs) Turbidity (> 100 NTU's)
Sheen/Free Product Sheen/Free Product
Sample Parameters:
Container Size Container Type | # Collected Filtered Preservative -pH Temp. | Conductivity
Monitoring Well Integrity Checklist:
Well identification number clearly Marked?..............coooiouiuiiiiiieieceeeceeee et eeeeeesie e Yes No
Well covers and locks in good condition and secure?........................ Yes No
Is the well stand pipe vertically aligned and secure”?....................... Yes No
Is the concrete pad and surface seal in good condition?.......... Yes No
Are soils surrounding the well pad eroded?..................... Yes No
Is the PVC well casing in good CONItioN?..............c.ooveiiuieriiiiiceeececeeee et Yes No
Is there standing water in the annular space between the well stand pipe and PVC casing?...................Yes No
Is the stand pipe vented at the base to provide drainage?.............cccoourueveeuieeiicieeeieeeeee e, Yes No
Does the total depth of the well sounded correspond with original well completion depths?....................Yes No

NOTES: Top of casing elevation:
Depth to Ground Water:

Ground Water Elevation:




Appendix B

Boring log and well construction
details



INKLOAS T TEJIING LABUmUIUKY

@J FOUNDATION TESTS FOR: _ TEST BORING LO(
E\\f%g

Nixdor({f-Lloyd Chain Co.
Building Site: Honitoring Well Installation

Locoation: Maryville, MO Dote: 6-28-82

Boring No.: Bl ) Locotion: see sketch Scole: 1 {nch = 3 feet

Depth _
Log |Elevaotion inp Description T f;l?. Deptt

Feet Blowes Inche

y DARK BROWN SILTY CLAY (CL)

17777 LIGHT BROWN SILTY CLAY MOIST, STIFF (cr)

777771 SAME MATERIAL

LSS 4 32,0
w4

) TAN SILTY CLAY VERY STIFF, SOME SAND ('cx.)

SNNNNG

NANSNANNNANNNANAN

FREFE WATER ENCOUNTERED AT 13.0°

NANYUNYNCONNN

-
— -

A
L L

SNNNANANNNNANNANC
Solv N

LN

SNN AN Ly

RARARA R R NS E N
NANNNNNNNNNN

ARARR AR S 2 5 1 SRR
EARARR R 5 3 5 5 S S NN
NN

1 TERMINATION OF BORING
WATER LEVEL AT 8.1' UPON COMPLETION OF BORING




INACOAY  UHET - EEMING LABDEHORY

FOUNDATION TESTS FOR: o TEST BORIN
Nixdorff-Lloyd Chain Co.

RS

Building Site: Honitoring Wall Installation
Locolion: Haryville, MO Dote: 6¢-28-82
Boring No.: B2 Locotion: see sketch Scale: 1 inch = 3
Depth . .. No.
Log |Elevotion]| in Description of
Feel Blows
-4 o.o.
TOPSO1L DARK GRAY CLAYEY SILT MOIST,
LOOSE .
4. 2,04
BROWN SILTY CLAY HO(ST, STIFF (CL)
4 8.0l .
LICHT BROWN SANDY CLAY MOIST, MEDIUM, STIFF
(CL)
v.... 12 .04
GRAY SANDY CLAY MOIST, STIFF (cL)
FREE WATER ENCOUNTERED AT 12.5"
e
4 1s o
BROWN CIAYEY SAND WET, MEDIUM, STIFF (sc) .
!
|
~<4- 20,9 i
TERMINATION OF BORINC . i
' WATER LEVEL AT 12.0' upoN COMPLETION OF BORING ;




Building Site:

CNSAST FESTIN
FOUNDATION TESTS FOR:
Nixdorff-LIoyd Chai{n Co.

Honitoring Wall Installaction

Haryville, MO

TEST BORING |

6-28-82

L 1n, 0

Boring No.: ° B3 Location: see sketch Scole: 1 tnch = 3 fec

Oepth No.

inp Description o?

Feet Blows

0.0_ :
TOPSO1IL DARKE GRAY CLAYEY SILT
LOOSE ;

2 0/

BROWN SILTY CLAY

CRAY SILTY SANDY CLAY

- 12,0

SAME MATERIAL

BROWN CILAYEY SAND
FREE WATER FENCOUNTERE

D AT 313.0°

BROWN FINE TO MEDIUM SAND

TERMINATION OF BORING
WATER LEVEL AT 12.0°

HOIST, MEDIUM STIFF 70
STIFF  (cL) .

MOIST, sSTIFP

WET, MEDIUM STIFF

WET, LOOSE

UPON COMPLETINN OF BORING




T NA_AS UITY TESTING LABOT_JORY

' FOUNDATION TESTS FOR: TEST BORING LOC(
Nixdorf{-Lloyd Chain Co. ~

S -

Building Site: Honitoring Well Installation
Locotion: - Haryville, MO Dote: 6-28-82
Boring No.: B4 Locotion: see sketch Scole: 1 inch = 3 feet
. |Depth ' ’ ' No
Log |[Elevotion| in ‘Description of - Deith
Feet _ : Blows |Inches
S 4 o.o_ )
;3:::. f::':. FILL DARK BROWN SILTY CLAY WITH GRAVEL
rlza A 4 1 ol v
s S
A A GRAY SILTY CIAY - MOIST, STIFF (cL)
77777
Yy
77777
LSS
R aad
s N
A
e LLd :
7S/
70,77
77777
77777
77777
’T/5 777
77777
7SS/
77777
77777
77777
77777
PR
i/{/l
Ad A 4 8.0 . :
LIGHT BROWN SILTY CLAY WITH TRACE OF SAND )

MOIST, MEDIUM, STIFF (CL)

SONNANNANNANNANANN

NANUNNNNAN ANV AT ANNAANNANNNNNANNYN
SSNANN UNCONN ENNSUNANNNNAANANANNN

NSANNNNS AN ENNSANNANNNANNNSL N,
NNANNSUNN NN S RN SON NN NNV UANANNAYN

s v-. 12.0-
7/
. SAME MATERIAL
Y
7/
7/
/7
A
‘/-E/;' T 2=-%9 ) .
_{4:;-- DARK GRAY SANDY CLAY MO1ST, VERY STIFF
52050 o
/;;;, FREE WATER ENCOUNTERFD AT 15.0°
r/7z/7z7.°.
PR
r 77777
VR
WA A A
e sz7 7 .- -
(7777 ¢
77277
rr/777 7
77,7,
t 7777 ¢
Y7 /777 7
Yoo r777.
Y e L.}, —4 20,8
TERMINATION OF BORINC
: WATER LEVEL AT 12.0°' UPON COMPLETION OF BORIXNGC
]



e g o ot G 2, TR-  LaTEET ;.n;‘:::\‘ﬁ“:‘:?_ﬂ

N ,,,,.J!:jj»d - 1 Lo IR A RS ST
[~ West C’
S ,\‘:z;c:{};? a/ne- edlern nlvang/
_ontract Nama_ 10yd Chain Corporation ' U)FITTST HOLE
Jos No_KC_633-3 Oste__4/6/70 No1=70 " Geit e
City Maryville . _Sidle Missouri Oriller J. Harper )

15' E. 5' S. of S.E. corner of Building

Test Hole Location
Distance and Dlrection from Permanent Lundmark or Previous Test Hole

TEST LOG
- el P Static Water Level Measure:
raowu o w"’c’:f; Lose Hours After Complation
sgCoOwNDS SR PORMATION
o'o- 1'o" : Brown clay fil}
1'0" 5'0" ' ) Dark gray clay, stiff
s*o" 11'0" Gray clay, stiff
11'0" 20'0" ! Dark.brown clayey silt, soft
20'0" 22'0" | j Gray sandy clay, soft
220" 25'0" !water 2" I Gray med. to coarse, some fine sand
's*'o" 30'e" ; " Sv ! Gray med. to coarse, tr: fine sang, gravel
30'e" go0'o" ! , Gray sandy clay, few boulders, stiff
: |

o'o" | Total depth

5'0“ 3'6" 4'0"
ES:  Size of PIt X_ X




'Vo[)aglze- ?/Ued fern (;o;nlaany

b W 8 8 d \J bt b AN o \.f‘u\‘a

--g‘g‘-.’..;.ﬁ.
. M
Contract Nama_L10yd Chain Corporation TEST Houf/;z? :
Job No R 633-B Date 4/1/70 No._2-70 !
C”Y__.Maryville Siate Missouri Oriller. J - Harper
Tu:Houlpcnbn7'5 S.W. of s.w. corner of building
Distance and Direction from Permanent Lundmark or Previous Test Hole
TEST LOG
ansu |y Static Water Level Measure
rmoM Yo w’::;‘l; Loss Hours After Completion
L FORMATION
o'o" 1'o0" - Clay fill
1'o0* 5'0" Dark gray clay, stiff
5'0" 10409 Light gray clay, stiff
I :
10'0" 19'0" | Gray silty clay, med.
19'0" 21'0" Jwater) ! Gray fine to med. sand
21'0" 25'0" “ )y 2" | Gray med. to fine, some coarse sand
! ‘ | . T ack
25'0" 26'0% | = | Gray med. to coarse, tr. fine sand, gravel
|
‘ |
26'0" 61'0" . Gray sandy clay, med.
]
61'0" 56'0" | Gray sandy clay, stiff
_n&'0" aQ' 0" Gray Aimy shale,\hard
I —
—20'o" | Total depth 5
I
—_— I
v i 4'0" Fige 4'0"
NOTES: Sixe of Pit X X




TI:S'I' HOL!: Kl:t'UKl

?7 .

yne- UUdfern C'é'm/oaﬁy

—

Lloyd Chain Corporation
Contract Nama___ Y P

——

KC 633-B

Job No.

WO TEST HOLE_,[‘ Jo
6 ,}_ te(o.-'-(l

Dste. 3/7/70 4 No.\JLZ.O_LLC_/(dJ-j
. /08

C"Y MaryVLIJ.e

State__Missourij Driller. J. Harper )

TEST LOG
’ MARSN ’uuo ey Static Water Level —————— Maeasured
— _ w’:;’::; vowe ———— _ Hours After Completion
S INCHED FORMATION
o'o" Top soil

10"

4'0"

Dark gray clay, stéff

e T m l
|
|
|

4'0" 10*p™ Gray clay, stiss
10'0" 120" ‘ Brown & gray siity clay, stiff
12+0% ,15'0" ] Brown clayey silt, soft
51" 19'0" I Gray sandy clay, stifs
9'o" 25'0" qater ’ 6" ! Gray med. to coarse, soae fine sahd
25'0" 27'6" Iwater 8" ! Same . tr. fine sang, tr. gTav«
7'o" 33'o0" I J "l Gray sanqdy clay, med.
| |
l
| | -
, —
|
S:  Slze of Pit _4'0' — X 20" —X 3'6"‘




. 0'EIEN | BERE } = Report of Foring No. Xd 2s,

D 1NEERS, INC. TEST BORING LOS _ Sheet [ of |
Ifroject Lecation . SAFLER 6rourd Water Depth Date
 IMarwille, Misscuri Tyoe: : . Deoth - Date -
Client: Harxer:
| KNixcorif-{loyd Chain Ceeoiny rall: File No. 3050.00S
< &ring Co. Oeana Testing Division - P.S. 1. korire Lecation: Fw 2s, 2d
o _{Feresan: Scott Krat: 6rourd Elevation:
) GG 6ealegist: Peter Ecoardus Dates: Started: 11/6/85 Erded:
Sasple j . Stratus
Sacole Change Eouipment JomadcE
Cepth Peretrn/l Depth Blows Descriotion - General lrstalleo I,
1 |Recovery /6° Descript
I o' 1 0-1.5 3-4-5{6ray, soist, SILT, scse fire Sard, trice ,
Clay
0 3‘
)
!
(2 .9 3-4-5]€ray-green, woist, SILT, stee élay, trace
| fine Sand. (iron oride stains)
I S
l . . i
; 1w 13 10-11.S 242-3|Red-brcun, woist, SILT, scme Clay, trace
g I fire Sard. (iron oride stains)
|
3 .
| 15' 14 15-18. 5 S8-12{Red-oreen, moist, SiLT and FINE S¥D, litile
L | Clay. liron oxide stains) 15
| —
|
|
- 1
: AR &l 6-6-4(Gray, wet, FiNg 1D
- | ' -
|
1
(]
H St
: 29" [s 23-25. 5 7-13-13|Gray, wet, FINKC to CORSE SAND, little fire
: 6ravel
!
i
o
Lot
. W17 I 30-31.9 6-7-10
' | R} A
] i
[
: [
¢ (]
AR 35-38.5 SHALEY!Gray-black. woist. CAY, scee Siit, trace
L, ! coarse Sard ’

| =



|
E= E OBRICNGGERE TEST BORING LOG BORING NO. 35 SHT. /| OF 2
=] 'GROUND WATER
ROJECT LOCATION: SAMPLER DEPTH DATE ELEV.
e M gm0 TYPE: ASTM © 15286~ 24 DEPTH  DATE ELEV.
Mecyviite, M550 HAMMER: 1410 'bs
LIENT:A 3o 0 Loy Choin /0 FALL: 20° FILENO: 2050,0CS
 ORING CO: PoL - Cmoha Qlo: CME-& BORING LOCATION: Southesst ot Lagece
FOREMAN: Cory Loughlina GROUND ELEVATION: §94,¢ TT0C, Vv*47.57
8G GEOLOGIST: Dale (O %o DATES: STARTED: (G- ;- 20 ENDED : 4. |4 -<C
3 SAMPLE - SAMPLE 8TRATUM FELDTESTING -
a DESCRIPTION CHANGE
wi| (Feet) BLowdPens | o oeptH  PAY 8P L3
J NO. DEPTH e’ REC, NALUE] 0/ OND c
“ i roFin- .
oo | 2 ; e ou:u c’ s,-r::)‘rur: +04 Fn
» 4 ror X e yey st ce 1o
it = come Tinc Sead, Yrece Crushed
rock: damp tc mc s
R
_5' |0 .
H l 3 5 3 &pporcf“ CI\() C‘F ‘f?l\ ot "{15
|9}
5 % MNeyive qrey Yo orccr oroy %
L) A )
ot clayy, Somc 1 s cclgred
5 Stair oy, Tloec £ re %0rd.--
mo.st
1
4
J
| S %'540.0' X Nedwvr browr ord :;l.h/ 5.ty
g cley, oce (e)d o} ~bicew s0me
6 rust cclered zte:vr.25, 102cc
e f:ne sor N AC T4 \:-:+
('
Qecgreia. wet
i J
B)
' A 35160 3 Ke) wer beovr ond sce-, S Hy clay
3 - 4k Sc¢re rs4e (}_"]ore; o A Fa.
tro«c Tu somes §12 2509 TesY o
- 4 et
‘NS b ~ RPN

“ewit AW




éEE OBRIEN & GERE TEST BORING LOG BORING NO. 36  6HT. Z OF:
IGROUND WATER
PROJECT LOCATION: SAMPLER DEPTH DATE ELEV.
n Ne M:ssove TYPE: ASIN 15%6- %4 DEPTH  DATE ELEV.
ey vilte, MisS0Vr. YYPER fo s The, —
NENT:Nv) oc ST Lloyd Choie Co | FALL: 30° FILE NO: 3050, 0cS
wORING CO: P5T - Omoha RiG: CNE-SS BORING LOCATION: Southesst of laaocon
FOREMAN: Gary Lovohl:n GROUND ELEVATION: 994.9 T0C:%597,67
0BQ GEOLOGIST: Doge C:\a DATES: 8TARTED:  (, -1g- ¢© ENDED : G- 16--
F S6AMPLE’ SAMPLE 8TRATUM EIELDTEBTINC
a V) DESCRIPTION CHANGE
i (Feet) prowdrens | - LR tAoli:sp. vt
s no.| oePTH | o« lRec, batu /oqCOND
[{\().;um Drowvn onrod 3(01 %o g,\::}\‘r CL—
(6 grecr ‘Of&\l 5?\“-/ c|o~/‘ scnme
rust c:\’orc.\ stoirine  tre~e
1 45 s0ome f.nce Sond - Ho &= 4o
wedt
‘6 55#\0
10| & lig.c-20.0] 4 _
5 St ord Fine S0 centerd
20 1 -rcfcos.qs
T.D.-20.0°
2 -Borire Vo> Cemledt st o0 ~-irek
Py Yocur) weder v ‘\r.f'-':j well,
v
17 10.C Feed DY #10 Mec hire cled
i well S¢fceer vos set =% OF‘: re».
20%cet belew orgun) < ur fere (00D
"l'.se( Cob . Pe \‘(-lom !J.O"GC’*(&‘Q
Q -
4o 3-1-;“)\55 above 3(4«,\1, (Frol
Sk vp)
= S0t Wy\ Ster 2C.08224 #: €0
fcet. .
- Berlor te Fc)\e‘l eV €0
feed - 6.01ccH
- Cc,{‘CI\‘{ /BC.A“O/‘.“C IR g Ligr
6.0 {cet 1¢ v iRl .o fzet
C‘( 5“(-‘.*(.( —e— .
. \ : ',“\‘ - Sy \Res ey ~
= well Couered Ar TOEX 72 o 3is fo‘z’!ﬁs Y,
. RPN S b
tice) Cogino Set ec trate g,’_‘iz ‘
pod apprer tudely Geireees | hat pUQ 141989
‘Acc‘;cwx 2o-irches v damcder '
WASTE (HIAMLGEMEY ¢

— (e Acuc’DFMCA‘f - cpproy ~o-t()7 .
23 qullony e wvoeter rensued.,

Disc qu) 4o &‘W'O fj;f(cy ) 00 £4.

c o 51




ACHTER>MISC.DETAILS>S.0VERBURDEN . GMW

WELL NO.__g_é__.

LOCKABLE CAP VENTED CAP
STEEL CASIN DISTANCE TO FINAL GRADE A+
CORNER 7t GROUND SURFACE

4(———-CONCQETE PAD
T ERToN T
_& " DIAMETER THICKNESS _ 5.0
BOREHOLE LY
DEPTH TO TOP
2 " PVC : OF SAND BACKFILL
RISER PIPE \\\\ 80
— t BENTONITE
SEAL
Y
THICKNESS | 1oTAL DEPTH
BENTONITE OF WELL
PELLET . l l 20.0
SEAL
; Y
20
= //////——SLOTTED SCREEN -10’
-4 MATERIAL: _PVC
SAND BACKFILL - SCHEDULE: __40
= SLOT NC.:__10
g (R
- AUG 141983
FINAL WATER LEVEL:_ 9.3| FEET BELOW TOP OF CASING.
WAL T T NMANSLGERENT
INSPECTED BY:__ Deuc C:¥o DATEROSHEM 6- 20

OVERBURDEN MONITOR WELL
FIELD LOG G oremooom




F——-———#—
ggmzmcusccne TEST BORING LOG BORING NO. 3D  8HT. | oF
PROJECT LOCATION: S8AMPLER g::’)::o w?):in
Nou‘ v:ile, M:ssoue TYPE: Agim © | S 26~ %Y DEPTH DATE gt::
TIENT: N xgorH Lloyd Chain Co #t‘gsg--‘m"” . FILE NO: 2050, 005
FOREMAN: Gory LLomone AL G CME 5SS | BORING LOCATION: Sovtheast of Laspon
0BG GEOLOGIST: g ye C:\e 35?&’3"35&%‘4&”2‘ "ZC):.‘? ToC: 997,71
- : - 16-99 ENDED:G-,s-%c
SAMPLE .
g P"&“‘".‘) SAMPLE 8TRATUM [FIELDTEBTING
8 | o (g;;fr)ﬂ BLowd PEN/ | o wotN . ’oescmp'nc')p: CHANGE [T
d g |REC, ALY Hsa. 34 J.0. -1%2 C.0. DEFTH t, ono Nt
| loo-1.s | 4 3" fopoil ocver Fill- medios to ) ‘
| H aOfk 6’01 or) bl:ur C“tlc.’ ¢4 F-,l
I3 detee 40 some The Somd ) e
Croshe) rock —0:"“) ‘o woist
2
3
a2 |3550] 3 Rpporeat end of  £°1' o4 4.0°
s MNey ;.m ol e J& orece & ey CL
5] ¢ $2H‘~1 C|o~~1, come  vsd (olored
sYo.nirs , A (lrec frae sol\)‘lrdﬂ
. v
9
s
Med:va 40 dor¥ ecuy 514 )
) Clvoy ¢
q 3 %.5-10.0 A tvusd colored 5'\o~2n2£u' ;!btt é'.r:’('
2 serd - Meis) 4¢ vt
Ic = !?;(,(,omiha we +
V)
(]
1L
33
Ned o browr VAN \b/'u‘i S'.HTCJu.\‘ .
La b . ley = - H ‘&(é;r rire bty
2 I(‘CL 40 LCme Fine Son) -9yt g\ ‘ : b
R r
J T o vet AUG 1t 198p P
o wasTdasad:~- 1.
PROGR AN’




éééo'umcuﬁccne TEST BORING LOG BORING NO. 3p 8HT.2 OF3
= }GROUND WATER
OJECT LOCATION: SAMPLER DEPTH DATE ELEV.
‘ wM\; ; TYPE:RSTM D 15%6-¢H DEPTH DATE ELEV.
m‘fv\’"lC. lSﬁOUf» HAMMER: ch lbs. -
IENTIN: doe i LloyA Chpn Co, | FALL: 20" FILE NO: 3050. oos
_JRING CO: P& T - Owmo ba RI16-CME-5S BORING LOCATION: sovthcesi of
FOREMAN: Goc‘/ Levahl.a GROUND ELEVATION: 994.9 T70¢C: 9'%‘) 21
3@ GEOLOGIS D,\,c C ' Va DATES: S8TARTED: ¢-15-39 ENDED : ¢- ¢ .29
2 SAMPLE F\usa , SAMPLE STRATUM EELDTEBTING :
E (Feet) prowgeens OESCRIPTION CHANTGE t“ 8P, 3
. 7] EP .
No.| DEPTH | oo |REec, vAt‘l‘J H.5. A. 3%, 1.0, - 757 0.0, DEPTH [ d-onoiNY 2
MNed:vom brova prd erey 1o '.;):D)'d
g)rca\- bfr-, 5-l+7 cloY, &ene
cust Colored Stetair,, Frowe *o
v
some Y.re Lor) - M54 4o et
Samce
I .
9
Fine soA) cenlert refcoc.na
! ~
L0
5 |50.0-921% 2 n’\z{\ un irsu’ fre Secd some blOtlL SP
| 3 bf((,'?_ *’0(—( T\ _~ ?,) erA
4 ¢ R, 5Ubsra do SUb 7, me)
voe scrhjc we
, L_'_:)“\ 4o med --"’\3‘0.1 {:ne 40.
I & .vre $ord Sorrc CLloc s gpecks,
6 |23.5-25.0 4 Ot 4lsce Cenrer Loa) , suk-
G o010 ‘}o sk redd pccrhl sordeA-
E 1 wed :
1 15,0—76.9 S Mehivie 68 Vine 4z cCorge on)
(22 e X
2( % gée? \7 ser1ey . —vet
9
A0 % 94-5'%0 5
. 9 Cle-y 00/ 5 14 Cera-4 Jrelcoscy
7 .
& CL
Dorx Neosf cu.-l.ou blecr meRi vy
% Sore fre <o med v 0 -1 a..-,_'-i-
9 Pg.s-30.0 L e 4o (corve Loy Yo o D ‘”*{f‘rr-‘r'.?r‘ \,‘
5 jpdadkl g |
) 7 R T | Elate b "’r‘ :
e QUG T oI v
WASTE MiN e o (e

TR g |




é B E; OBRIENGGERE

e ——-
PROJECT LOCATION:
Moryvitte. Missove.

VIENT: N hoel Lhyd chaa Co-

FALL: 20"

FILE NO: 3050, 005

TEST BORING LOG  [PORNONDZD 6HT. 3 of
GROUND WATER
S8AMPLER DEPTH  DATYE ELEV.
TYPE:Asim Q [526 -4 DEPTH  DATE ELEV.
HAMMER: 140 Ibs.

S8ORING CO: PST - Oweha
FOREMAN: Gory Le-shln
0BG GEOLOGIST: N, C-ka

LG (ME-S5S | BORING LOCATION: Southesst  of Laeacn
4’ Toc: 99,71
9 ENDED : 6 )¢ - 7¢

GROUND ELEVATION: 994
DATES: STARTED: 5- I5-9

f_ra SAMPLE A"b""") SAMPLE 8TRATUM [FIELD TEBTING
o LA DESCRIPTION CHANGE
W (Fcet) pBrowqdprens | ekl . Al sp.
‘;“ No.| DEPTH | - qggc‘ batug H.6.A. 3%q" ZL.D.-7%"0.D DEPTH L /oqconoliN
o
C L
Dark 8)(07 45 blo¢n c)o«/, SLCHH
3 5:)}1‘ Some f:re ¥ need v
e cove] moreX Abrev-kout - Sub
r(\&()\- Feacc £ne éom)' &l)ﬂp
i o MoisT
10123 5 .350] D ‘
1 Loe i
- G |
' 7.0, -35.0'
¥ < Gorire, woo (Cf'«F\(v\ s 0 2-.r¢h
Pve vaf,\ weder M er A4g¢lre well,
3" 'o,o ;C‘* O( niC N oech . ne STH
. well selecen wars oed o1 wpplor.
234.0 fcet bekw \6'19."- sw“«.&\@@’\
— & S%er ¢rs r\.) frem 2 4p {cal(%b:
Yo 3Y-irches ok Qf‘03f (¥:r0\
Ghick vp)
- 50‘/‘()P¢(_L ‘F(om 350 FCC" to
23.0 feet _
- Bendoric pelled seol fiom230
feed e zos Tect
— Cemend /e(""?’;i’ - {out from
\
205 49 v ab s 1O feed of
'S'J' "p-.( - i ‘;-;‘q 25
) TREeE b
— et ¢overed ~ar etk 1Y e
Slee) cesile H¢d A (orefede ,
“ 1 )< Sl 1193# -
Puo o ppfe> rrotel~y 9-irches
deep ony 30 irches in drenches wASTdMadasevlas
JROGRAM

- Well éCoGIOfJf-c'\i - ap?rm;mr}c)y

60 60“0'\3 c{ Vedcr removeq) ¢

Dischorven 42 arcun) gurdoce
£oprer-viGQ' Cp <+,




ACHTER>MISC.DETAILS>S.OVERBURDEN . GMW

WELL NO._ 2D

LOCKABLE CAF VENTED CAP
STEEL CASIN /£ DISTANCE TO FINAL GRADZ 34"
CORNER GROUND SURFACE

CONCRETE PAD
; | s
_ DIAMETER THICKNESS _!9.5°
BOREHOLE \
DEPTH TO ToOP
2 " PvC OF SAND BACKFILL
 RISER PIPE ‘\\\ _23.0°
BENTONITE
< THICKNESS
S| o o
BENTONITE ! EL
PELLET ‘ v 35.0
SEAL - . |
1.0°
-] | ——stotTeD SCREEN-10’
-E MATERIAL: __Pvc
SAND BACKFILL -  SCHEDULE: 40
a S_0T NO.:
- PT“(;"JeRVTE'
1
L au6141989
) ‘ NWRSF Mff‘r\GEMEN'-
FINAL WATER LEVEL: <.17 FEET BELOW ToP OF°CA%:NG.
INSPECTED BY:___ Dove C:Ka DATE: 6-16: %9

OVERBURDEN MONITOR WELL
OVERBURDEN . GMW FIELD LOG ' E OBREEN 8 0Eng

DX DETRS, Inc,
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’ Keoort of Eoring Mo X4 s, &

Sheet | of |
sroject Lecation SVOLER
l“*ryville, Missouri Type: Fecanst Fiter Guol Dapth -Dstt!
ent: " lrhvluer: =0 AEE =
cxderffLloyd Chain Ceapany all:

[Fite M. 3050. 005

foring Co. Omana Testing Division - P.S. [,

WS Beolcgist: Peter Fogardus

’Jromn: Scott Krats
|

6rourd Elevatica:

Porim Lecation: Xy 4
Dates: Started: 11/:/85

s, &

Erded: 11/¢
Sample Stratus
Samole - e ..
‘ Leoth | [Peretrn/[ Depth Bleers Descriotion gra:rg:l f?::f‘ﬁ:} ESLTEL:
' F_ec(-vcry 6 Destript [} S 4
o' (1 0-1.5 666 0ranoe-bresmn, moist, SILT, scee fire Sard, s o 3
trace Clay .
3! !
o'l .5 3-5-5{6ray-green, moist, SILT, scwe Clay, trace
I‘ fire Sard. liron oxice stains) - :
e ]
l b
il
| s
) 13 19-11.5 1-1=2{6ray-green, moist, SILT arng QAY, trice fire
Sard. (iren cxide stains)
i
' [ T - : '. &
12 [4 1-18.5 e-3+4 Gray-z:een. soist, SilT, sose Clay, trace
fine Sand ' .
i3
.--"s 221,58 1-1-1{6ray, wet, FINE to YeDIX SA\D
|
VIR &res. $ 8-8-11 '
6ray, wet FINE to (DRSS SAND, little fire
6ravel.
[
|
»' VS B 7-0-$
!
S‘ii
3 35-35. 5 ?se]by Gray-blgck. woist, CLAY, little Silt, trace
- Jcoarsc Sard i




—

- —

O'FRIEN § 62RE
ENGIICERS, INC,

keport of Eoring Mo. Xt b PR
Sheet | of |

Itroject Lecation”

Maryville, Missourf
.{Client:
(NixoerffLleyd Chain Ceaoany

TE3T FORINS LOS
SVELER
Tyoe:
Hauuer:
rall:

brourd Water Depth Date

Deoth - Date -

File No. 3050, 005

|

Bering Co. Ousha Testing Division - P.S. 1.
Fereean: Scott Krat:
0cG Belegist: Feter Keoardus

‘ Brourd Elevition:

Dates: Started: J1/3/as

koring Lecation: rd <

.

Erded:
L Saeole Stratua -
’ ~ . Sawole Charge Equipmerd
8 | Deoth Peretrn/( Dapoth Elcus Descrioticn Ceneral Installed | .- 3::
\ lliecm?n_r /8° Descript +
o' {1 >-1.S 3-3-416ray, poist, SILT, scoe organics '
3 i i
l I
i
6'{2 .5 3~4-716ray-oresn, poist, SILT, scoe Clay, trace ' LI
fire Sand i
1243 10-11.8 2-3-3
IS
16" 14 19-15. 5 é-¢-3[klack, wet, SILT, scoe fine Sand
159
e ls 20-¢1. 8 &-3-ileray, moict, SILT. srme Clay, trice fire
S ll | Sare. ivirves silt arg cliy lenssss
2.8
0 lg i-es. 5 4-5lBray. wet, FINE to XDILN S
3e' (7 31,5 7-12-171Grav, wet, FINE iy COAF3E Svw
(172 inch silt lense at 31.5 feet)
|
|
. 3!
@'ls 35-3a. 5 1-10-1118ray-olack. woist, QAY, woe Silt. srace
| : lCcerse Sird.,

\-




et wnmepr 2

ey
~ . = ~>--'::;rn~:'<a:;__'

0'ERIEN § GERE
ENGINEERS, IIC.

~ :
’ FEST EQR1KS Log é§/ﬂF Report of Boring Mo, 1

Seet [of )
Project Location SVELER  {erowd water Depth Dat
Xaryville, Xissourj Tyoe: Depth - p,
Client: Harmer: e
thor"-(loyd Chain Cupany Falls File Mo, 3020. 005
~{Boring Co. Ouaha Testing Divisjon - p,g.J. "] Boring Lecation: 6s, &4
Forewan: Scott Kratz Elevation:
086 Beologist: Peter Rogardus Dates: Started: 1173785 3
Sanple ’S!ralul ,
Sample Gange Equipment
Deoth | [Peretrns Deoth Blows | Description Gereral | Instal)ed
] Recover/ /6° . Descript d
o'l v-1.5 8-7 6ray, »oist, SILT, some fine Sard, trace Clay, i !
organics . I ;
> .i ;
I
l :
s . ;
G P 5.5 3-3-5 Gr:y-gr?en, 2isty SILT, scme Clay, trace | . !
fire Sand, (iron oxide stajng) ;
I
:
i
]
9 )
1013 10-11.5 2= Eray-green, wet, FINE S0, litt]e Clay
-
. 1S
15' (4 I5-16.5 2-3-3[6ray, met, SILT, scme Fire to Mediuw S2ap
IS
0[S 021§ 7-12-15 N.5
bray, wet, FINE 1o COARSE S0
6 S5, 5 6-7-14
=95
' (7 %-31.5 4-8-5(6rayblack, mojst QAY, some Silt, trace
' l l ‘coarso Sand 1




0'EAIEN § BIRE

ENBINEERS, INC. ) TeST RIRING LOG i

Report of kring No, w4 2
Sheel | of |

:

sredect Lecation SVFLER rourd Water Depth Date
Kryville, Kissourj Tyoe: - " Deoth - Dite -
Client: Hizaer:
[ INixdoriidleyd Chain Compary Fall: 1';“' Ko, 305). 005
'E(-rir-g Co. Omana Testing Division - P, 5. 1. Fc-ring Lecation: v 7
= |Forerin: Scctt Krat: brourg Elevaticn:
: l.oz.s Bevlogist: Peter Eopardus j Dates: Started: 1175735 Erded: 1.
Sawole _ Stratux Field Testir
'I Sa-ple_' Change Equipaent
"I Deoth Feretrr/ Depth Flews Descrioticn Gereral Installed So
1 | [Recovery /5 Descriot P | Cerd [1v

(&)
o=
]
R
'
wn
— ¢ o

[
(L]

w
Ao
U
L0
'
w

10-11. Erav-oreen, mnoist, SiLT. soue Cliy, trace
fire to ccarse Sarg. (iror, oxide stajrs) Jp
Red-breem, pciist, SILT, scae Clay, trace

fire te coarse Sarn,

o' (1 o1, bray, poist, SILi, scoe fire Sird, trace
: Clay, oroanics .
2!

. ; ]
] REE . 2-3-5{Crange. wist, SiL7, scae Clay, trace fire .
]
|
|
|
|
" (ren oxide stairg) 13

Sard. (iron oxige stairs) S.9

18 ’a 1165 8-1-1005ray, ret, Finz sav, Isiit lenses) ,.
ol ' et
I .
ev,s ! K-:1.8 8-1-10f6ray, vet, FINT to X1 Sug
| |
’ I I b
ol | &35, 5 5—“-5’5!3_\!, ret, FINZ to COARSE SUD, sowz fire
| | to coarse Gravel, trace Clay

SR kY Gray-black, Roist, CLAY, litt)e Silt, trace

cxarse Sarg .

| :

(&}

30-31.

[
|
|
@rls | W41, S S EY
11 . recl
'l |
, ’ |
| s 1
, |
3 ';_ | 43-33.5 _ng,
10l | 4u...-47l MLEYI J




--e..l. e -

) - S

e g 6 & e —

i Recort of Foring T 72
O'ERIEN ¢ 6cRe eoort of koring Ko, py
lixsnezp.s, ING, : ) : TEST FORING LOS Sheet | of |
—_—
[Froject Lecaticn ; SVPLER brcurd Hater Beoth Date
jRervvilla, Fissouri 1ype: Geoth - pate -
Iclient: Hirver: _
:ﬂﬂ-r!!-ilo_\'d Chain Ccavary JFan: File Mo. 3030, (<5
dkering Ce. (mang Testing Division - P.S. 1. Roring Locati?n: 1N
Fc-:mSn: Ixcdt Krat: bround Elevaticn:
'LUiG lei('gist: "et?r k..oa’-dus Dit's: Stlf‘tl’d: “/7/65 E!dk
S | ] Snole | o Stratus Field Te
I L_ ‘ Simole Change Eoujoment
| Deoth | Ireretrasl beoth Blows Descriot fer, b2neral [ Insts])eg So
i ilit':wer_v‘ /s° Descriot ‘ oH | Cord
0|} * LS 3-I={6ray, moist SILT, stoe fire Sard, trace Clay, .
’ orpanics, . :
o L. Ry i
: P
3 :
._ s le ] 3.5 = 3-4-3 bray-oreen, mist, SILT, sceme Clay, trace
B fire Sard. (iron cxide staing)
¥ 9 .
A
1013 10-11.5 2-2-2 e
| leray, wet, SiLT, scoe QLAY
!l
; i ” A3
o
(|
AN 15-16.5 3-4-51Gray-areen, meist, SILT, srwe Clav, trace
'l 'l | ' fire fard. (iree, cxice stains)
: ! :
I |
[ |
[ ’
L | I e
._'.-'ig : l’ “&q-21,51 -3-6leray, »2t, FIAZ S4T, scne Clav, trace Silt
[ ] :
I |
I
(|
I 1
I
25
L " éres s 11-11-15 6ray, wet, FiNg to COARSE SWD, Jittle fire
,, i Gravel. s
§ | ! ] [
I8 ! 3=:1.5 5=-5!6rav-black. poist Clay, scwe Silt, trace
[ I ccarse Sars,
: I | i'
7 I |
i | [ I I 1
3 [ | | |
. o { |
i , |
'l : i 33-38. 35! SrclaYl- K6 35. ¢
! 1




ORING NO.GAJ#) B8HT. / OF

@ QBRIEN 6 GERE TEST BORING LOG  [SoRMake.GA ,

v ROUN enbers ot 177 L

PROJECT LOCATION: SAMPLER  loepTH  DATE ELEV.,

Mary wile , Missour ups: &sTfr\Do,gfss-B‘l DEPTH  DAYE ELEV.
MMER: (4

CLIENT: Nixdoeff ¥alein FALL: 30° FILE NO: 2050 .005

BORING CO: PST R 16. CME-S5 | BORING LOCATION: South ot cmu # &

FOREMAN: Scott Krats
OB@ GEOLOGIST: D ave C Yo

GROUND ELEVATION:

NS
DATES: 8TARTED: H-A17-%

Toc %97 >4
ENDED : 4-27 -

E S8AMPLE SAMPLE %TRATUH}ELDTEBT"
i feet) bLowdprens | - D:zacmp'nouh HANGE [T ¢,
@ Ino. (oectf:ru }54. nec. Watud Hoh~33/4" X.0. - 77 0.D. DEPTH | /oqcono}
¢ Fin- o concfete Over opprox. . F"l\\
ol crusha\ Pk Lese
' -
Med:vm brown aad Gray to Ak CL
g 4 ey s:y clay, some rust
colofeX s%‘o?'\’*b. troce Fine
1 Sanh - Moiot
& ) :
#| q.o-G'o 1 Q/l mw.u’f\bfov.oﬂ Ol-')\ %rp\‘ s ‘+‘1
s 3 Clay w:th som¢ bleck moﬂl:ﬁs,
5 +roce roots ord Fine Sard -moist
S
6
1
93
Me oM bfoﬁ Sty C"“l' ocCe
? #2 [2.0-11.0 3 160me browr oM\ poust colorea
10 E .S-}re*K:Ab P\ Ma#':‘ﬂs,
3 oct some zones with ceme
I S Fine so0AXr~ Moot
1t
Sand condend :“C"C()‘Tﬂf)
o
& Meh:vn 34‘&1 or rostcolorad
A2 1ly,0-16.9 S Orols(\»)c—brown sty C’o“f' some
S ' 6 Ring bord - Mmoist

¢ G rovhd Water enders o 7’ U-b.




r . égmzmeuucens

TEST BORING LOG

BORING NO.GMWN# 9 BHT. A OF %

IGROUND WATER

PROJECT LOCATION: S8AMPLER DEPTH OATE ELEYV.
uary ville, Misgouri TYPE: | s"]"ﬁ'\o Ibbsls%‘ 4 DEPTH  DATE ELEV,
VCLIENT: N;adorff Krein FALL 30” ' FILE NO: 3050, 005.
223&29&2&4} keesly A6 CME-5S | BORING LOCATION: South of GML A4
: GROUND ELEVATION: oct '
[ 0BG GEOLOGIST: Dyve Cika DATES: 8TARTED:  4-2-a9 “ENDED ; H-27-90
£ . SAMPLE SAMPLE STRATUM FreLoveEsTING
i Crecd) Buawdrenr | = DESCRIPTION HANGE [T oo
| ‘75 No.| DEPTH o qnsc. atuel HOA = 334" T.p.- 7" 0.0, PEPTH  L/odconofHNY
6 Grodine into o Sardy clay ot 185
Meo um ovvasy Fing oAl Clay -
|« G ooty o™ \ SC
P
|V Watcr caders borehole ad 17.0° >
L_._s}d. to mMed:ium 6"\\1 FYON
l ' Yon Fine Sond, SI::)H‘F’ s:y,
poor!y sorted, bubo»bu)or 1o
l 5 i lmoas | 5 ‘.—,ub rw,\)\ca\) Ye<e ‘FII\Q bb@l’\
20 G Specks - wet
| 3
a1 10
Lome vith Frece 4> some
| 2 4ol
35122.0-2490| S5
("2 9 Grovel contendt FALrCag Ay
% Ltsh* to melium toy Fine SP-
I 24 lo Yo coorse e2nd Witk Fine fowel, GP
A¢ [24.0-260 | 1 Aroce mepium +o coorce grevel
" 7 subanrauler to subrovAhed  far)y
| 7 well gorteh- wet |
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| #)P(O0-2%01 S Liyht +o madivm dcoy fine +o S P-
24 ) coorse soa) with $ine &f(mCL GP
f 9 +roce Yo some Medium 4o Clorge
2 T prevel = et
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GM{,) #9

gLev, 997.324
STICK-UP 3.0 -

994.5 /\J]\LAOP-H-.V\P&IV\

MONITORING WELL CONSTRUCTION INFORMATION

o/

JoB No.__2X0) 50, 005

BORING/WELL No. GMW #9

DATE u-21-90

6EoLoGIsT/RIe Dove Cike /CME-SS

1. PROTECTIVE CASING@ NO Z pm’u)’-v

LOCKING QED No Posts
4.—@ 2. CONCRETE SEAL qESD No

3. TYPE OF SURFACE SEAL (IF INSTALLED)
5 Concrete € 3 Pro'fcc-huc posis.

4. soL1o PIPe Type Schedule 40 PYC
SOLID PIPE LENGTH ____ /5.0 ¢y,

JOINT TYPE SLIP WELDED

5. TYPE OF BACKFILL Cement /beatonide
HOW INSTALLED- Suf fuce pour

o/

-,
’.

[ Y4

ACHTER>MISC.DETAILS>S.MONT.WELL

pepTH $.0'
9%6.

oertH_10.Q' 6. TYPE OF LOWER SEAL (IF INSTALLED)
y s 38" beatonite Pc Heds (l S Gl Pu\)
= 7. ScreeN Tyre Schedvle HO Py
- SCREEN LENGTH /5.0 ¢r.
= | sLoT-s12e _HJ0 mMoch:ag $lot
' Hel — ® SCREEN DIAMETER A 1n.T.D.
pEPTH A7 0 E 8. TYPE OF BACKFILL AROUND SCREEN !
" 9615 QHowa TERX PocK the 00&5&5 ‘
DEPTH A3.0 —O 9. TYPE OF BACKFILL Natiye Sund collofue’
eLev. 966.5 > 10. ORILLING METHOD __HSA ‘
11. ADDITIVES USED (IF ANY) '
N]A
ALL DEPTHS MEASURED _ WATER Lever 819 oate 4-22-90
| FROM GROUND SURFACE ~ Deve o

m h
PU'f\P fmu\'} acCo P’ :5hed by

a{appb:zx Mmoiely dellong,
GROUND WATER
MONITORING WELL
ChREN 6 o

| ]
MONT .WELL DRDERS, IxC.
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== AING NO, SHT.
EEE oBRIcNGGeRE TEST BORING LOG RO el —SHT 1
pissourt e e T e e g
Missouri LIZ%ERFSTM‘IS%“B“
CLENT:Nixdorff Lloyd Chain Co. | FALL: 55440 1bs. FILENO: 2950 0gs
BORING Co:Midwest Drilling, Inc. RIG: CME-550 BORING LOCATION: North of former lagoon
FOREMAN: Brian Wilson ATV 1 Grounp ELEVATION:996.7 T0C:100].66 MSL)
0BG GEOLOGIST: Dave Cika . DATES: STARTED: £/14/88 ENDED : ™/
z SAMPLE SAMPLE STRATUM FIELDTES
= P - : DESCRIPTION CHAPN%E ad ser.
5 [Mof oeern PPEMGRER L% | oRILLING WiTH 3 3/4" 1.0. - H.s.A.| PEPTH Liod-ont
0 : 4" topsoil - moist - cL
Medium gray clayey silt, trace .
fine sand,- moist
3
13.5-5.0 [T, , ,
5 Medium gray and green-gray silty
clay trace fine sand - moist to
“ |wet
. 3
8.5-10.0[% , ]
10° Medium gray to dark gray silt
clay, trace fine sand - :
moist to wet
' 2
! _ 13.5-15.43 | silt content increasing
15 T.D. - 15.0°
20’
'Boring was completed as a 2" pyc piexometer. 10.0' of 110 well creen was set at 15.0'
, | below ground surface, sand packed to 4.0', sealed with 2' of bentonite, and grouted from 2.0
|10 ground surface. The 2" 1.D. riser casing was all

owed to extend approximately 5.0°
‘\abﬁve the ground Surface. Riser casing Was covared with = :yC can.
mc-— e
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BORING NO, P-2 SHT. 1 ¢

f——

N EEE ooricns Gene TEST BORING LOG LS
_ ATION: Maryville, SAMPLER  _ DEPTH DATE ELEV.
m?ﬁﬁﬁliwc TYPE: ASTH-1586-84 DEPTH DATE ELEV.
) HAMMER; . )
J | CLIENT:Nixdorff Lloyd Chain Co.| FarLs -m.l.40 1ks FILE NO: 3050005
1 [T BORING gg: mgwﬁﬁsgﬁ-ining, Inc. RIG:CME;?SO- E:S?NGDL:L‘ét':'?'g=NN3rth o;‘oformer Iagoan
FOREMANST : .
a | 0BG GEOLOGIST: Dave Cika DATES: STARTED: ¢/3 }8 ¢ 1(}3}0593( 3}?4
z SAMPLE ' SAMPLE STRATUM FFIELDTESTI
a DESCRIPTION _ CHANGE saL ep
u LOWS PEN/ | sy . DEPTH L /odconoH
NO.] DEPTH | "¢- |Rec, lvatue DRILLING WITH 3 3/4" 1.D - H.S.A.
0 4" topsoil - moist . CcL
Medium brown and gray silty clay,
trace fine sand - moist )
4
: 3
5 113.5-5.0 4 Medium gray and green-gray silty
l clay, trace fine sand - moist
| :
5
10" 8.5-10.0 Medium gray and brown silty
clay, trace fine sand - moist
to wet
-
1 Brown and green-gray clayey
: 3.5.15.0 3 silt, trace fine sand - wet
L,15' T.D. - 15.0°
i
N
120'
l
I
l
1

Boring was completed as a 2" PYC piezometer. 10.0° of #10 well screen'massset:at 1570
Jelow ground surface, sand packed to 4.0', sealed with 2! of bentonite, and grouted from 2.(
to ground surface. The 2" 1.D. riser casing was allowed to extend approximately 5.0°

ibove the ground surface. Riser casing was covered with a PVC cap.

—c e - -~
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I = e BORING NO.p_3 SHT.] OF )
| EEE OBRICNGGERE TEST BORING LOG R WA
ATION: ; SAMPLER - DEPTH  DATE ELEV.

F‘TOJECT;OC Haryvilies TYPE: ASTM-1586-84 DEPTH DATE ELEYV.

| Hissour HAMMER: 140 1bs. ey

. CLIENT: yixdorff Llovd Chain ColFALL: 30" ~ 3050,005

~  RING CO: Midwest Drilling, Inc. RIG:CME-550{ BORING LOCATION: Hest of former lagoon
FOREMAN: Brian Wilson ATY | GROUND ELEVATION:997.5 TOC: 1002.52 (MSL)
0BG GEOLOGIST: navpe Cika DATES: STARTED: £774/8R ENDED : '¢/14/8
z SAMPLE . SAMPLE STRATUM [FIELDTESTING s
a bowd rens | one DESCRIPTION .| cHANGE T oo x
© | no.| oepti [ gr |mec hatugl DRILLING WITH 3 3/4° 1.D. - H.S.A. | PEPTH brogonoMyz
0 ' 6" topsoil - moist - cL

1Medium brown silty clay, trace .
fine sand - moist

J113,5-5.0 y, Medium brown and gray silty
5 clay, trace to some fine sand -
moist
10" 8.5-10.0 f Medium gray silty clay, trace fine

sand - moist

Medium gray clayey silt, trace fine
13.5-15.0 2 sand - Moist to wet.

BT T.D. - 15.0°'

20'

¥ Boring was completed as a 2" PVC piezometer. 10.0' of #10 well screen was set at 15.0°
below ground surface, sand packed to 4.0', sealed with 2' of bentonite, and grouted from 2.0
O ground surface. The 2" 1.D. riser casing was allowed to extend approximately 5.0'

& bove the ground surface. Riser casing was covered with a PYC cap.
’

P — e




- a I [BORING NO. P-4  gut. 1
l] £ E E OBRIGCN G GERE TEST BORING LOG GROUND WATER
CATION: : : SAMPLER - DEPTH DATE ELEV
FROJECT LO Haryville, TYpe: ASTM-1586-84 DEPTH  DATE ELEYV.
Missouri <5, ) HAMMER: 140 1bs.
! CLIENT: Nixdorff Lloyd Chain Co FALL: aqn FILE NO: 3050.005
BORING §°:Midwest Drilling, Inc. RIG:CME-550-] BORING LOGATION: Hest of former lagoon
FOREMAN: : GROUND ELEVATION: 997 .
' 0BG GEOL&&’L&’Q g‘;lgogika ATY DATES: STARTED: 5/13/481'0(: loeordzdég(gt/s&g
E SAMPLE SAMPLE STRATUM FIELDTEST!
g PR DESCRIPTION CHANGE saL] sp L
®,,0 D ®
. o 1Mo.| oeprn PR REN VACUE|DRILLING WITH 3 374 1.0. - H.5.A, | PEPTH L od-onb
6" topsoil - moist - cL
Medium brown silty clay, trace .
fine sand - moist :
3
[}
5 11 3.5-5.0 Z Medium brown and gray silty clay,
trace fine sand - moist
4
‘ 8.5-10.0] " Medium gray and green-gray silty
10 clay, trace to some fine sand-moist ,
to wet :
l
| 7 Medium gray clayey silt, trace fine
15 13.5-15. 4 sand - mist to wet
T.0. - 15.0"
[
l
Ol
l

oring was completed as a 2"

PVC piezometer.

10.0' of 10 w

ell screen was set at 15.0"

low ground sur
10 ground surfac

Ove the ground

——

face, sand packed to 4.0',
e. The 2" I.D. riser casin
surface. Riser casing was

sealed with 2°'

9 was allowed t
covered with a

of bentonite, and grouted from 2.0

0 extend approximately 5.0°
PVC cap.
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Appendix C

Health and safety plan



APPENDIX C

HEALTH AND SAFETY PLAN

Review of existing soil and ground water laboratory analytical data indicates that Level D
clothing protection is appropriate for conducting the field sampling program at the site.
Protection requirements included in Level D are: steel-toed work boots, work clothing,
rubber gloves, protective eyewear, hard hats and noise protection where appropriate. In
addition, personnel performing sampling at the site will have appropriate Hazardous Waste
Site Operations 40-hour training per Occupational Safety and Health Administration
regulations (OSHA 1910.120), as well as be involved in an O’Brien & Gere Engineers, Inc.
surveillance program of annual OSHA physicals.

Should any medical or chemical emergency occur during sampling activities, O’Brien & Gere
Engineers, Inc. personnel would contact the on-site emergency coordinator. The emergency
coordinator is:

Al Macali, Jr.

Manager of Environmental & Products Standard
Laclede Chain Manufacturing Co.

2500 East First Street

P. O. Box 249

Maryville, MO 64468

(816) 562-2160

The name, address and telephone number of the nearest medical care facility is:

St. Francis Hospital
2016 South Main
Maryville, MO 64468
(816) 562-2600

From the Nixdorff-Lloyd facility, go west on First Street to Highway 71. Go south on
Highway 71 approximately 1.5 miles. St. Francis Hospital is on the west side of Highway
71. A map illustrating directions from the facility to St. Francis Hospital has been included.
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Appendix D

Chain of custody



O'BRIEN & GERE Job No. _3050.005
ENGINEERS, INC. Sheet _1 of
Office: _St. Louis, MO
Address: _5000 Cedar Plaza Parkway CHAIN OF CUSTODY
Phone: _(314) 842-4550
P ————

Client: INLAND REALTY CO Collected By:

Location: MARYVILLE, MISSOURI (Signature)

Sample Sample No. of
SAMPLE DESCRIPTION Date Time Matrix' Type* Containers® ANALYSIS REQUESTED

GMW #2S Water Grab 1-P, 500 mL Cyanide (CN)

GMW #28 Water Grab 1-P, 500 mL Total lead (Pb) and zinc (Zn)

GMW #2S Water Grab 1-P, 500 mL Hexavalent chromium (Cr")

GMW #28 Water Grab 1-P,1L Total Metals-Cd, Cr, mercury (Hg),

manganese (Mn), Nickel (Ni)

GMW #2D Water Grab 1-P, 500 mL CN

GMW #2D Water Grab 1-P, 500 mL Total Pb and Zn

GMW #2D Water Grab 1-P,500mL | CrV"

GMW #2D Water Grab 1-P, 1L Total Metals-Cd, Cr, Hg, Mn, Ni

GMW #3 Water Grab 1-P, 500 mL CN

GMW #3 Water Grab 1-P, 500 mL Total Pb and Zn

GMW #3 Water Grab 1-P, 500 mL crV!

GMW #3 Water Grab 1-P, 1L Total Metals-Cd, Cr, Hg, Mh, Ni

Maximum Method Detection Limits: CN, Cd, Cr, Mn, Ni - 5 ppb; Pb - 2 ppb; Hg - 0.2 ppb; Zn - 10 ppb

'Matrix = water, wastewater, air, sludge, sediment, etc.

*Type = grab, composite
*Containers = P - polyethylene; G - glass

Chemical Preservatives:

Metals - HNO, to pH 2
Cyanide - NaOH to pH 12

Relinquished Date Time Received by:- Date Time
by:

of: of:

Relinquished Date Time Received Date Time
by: by:

of: of:

Relinquished Date Time Received Date Time
by: by:

of: ]

of:

Relinquished Date Time Received Date Time
by: by:
of: of:




O'BRIEN & GERE

Job No. _3050.005

ENGINEERS, INC. Sheet _2 of
Office: _St. Louis, MO
Address: _5000 Cedar Plaza Parkway CHAIN OF CUSTODY
Phone:
S
Client: INLAND REALTY CO Collected By:
Location: MARYVILLE, MISSOURI (Signature)
Sample Sample No. of
SAMPLE DESCRIPTION Date Time Matrix' Type® Containers® ANALYSIS REQUESTED

GMW #3S Water Grab 1-P, 500 mL Cyanide (CN)

GMW #38S Water Grab 1-P, 500 mL Total lead (Pb) and zinc (Zn)

GMW #3S Water Grab 1-P, 500 mL Hexavalent chromium (Cr"")

GMW #38S Water Grab 1-P,1L Total Metals-Cd, Cr, mercury (Hg),

manganese (Mn), Nickel (Ni)

GMW #3D Water Grab 1-P, 500 mL CN

GMW #3D Water Grab 1-P, 500 mL Total Pb and Zn

GMW #3D - Water Grab 1-P, 500 mL "

GMW #3D Water Grab 1-P,1L Total Metals-Cd, Cr, Hg, Mn, Ni

GMW #4S Water Grab 1-P, 500 mL CN

GMW #4S Water Grab 1-P, 500 mL Total Pb and Zn

GMW #4S Water Grab 1-P, 500 mL crv

GMW #4S Water Grab 1-P, 1 L Total Metals-Cd, Cr, Hg, Mn, Ni

Maximum Method Detection Limits: CN, Cd, Cr, Mn, Ni - 5 ppb; Pb - 2 ppb; Hg - 0.2 ppb; Zn - 10 ppb

'Matrix = water, wastewater, air, sludge, sediment, etc. Chemical Preservatives:

*Type = grab, composite

Metals - HNO, to pH 2
Cyanide - NaOH to pH 12

*Containers = P - polyethylene; G - glass

Relinquished Date Time Received by:- Date Time
by:
of: of:
Relinquished Date Time Received Date Time
by: by:
of: of:
Relinquished Date Time Received Date Time
by: by:

of:

Relinquished Date Time Received Date Time
by: by:
of: of: ||




O'BRIEN & GERE Job No. _3050.005
ENGINEERS, INC. Sheet _3 of ___
Office: _St. Louis, MO
Address: _5000 Cedar Plaza Parkway CHAIN OF CUSTODY
Phone: Qlé! gﬁéégg -

Client: INLAND REALTY CO Collected By:

Location: MARYVILLE, MISSOURI (Signature)

Sample Sample No. of
SAMPLE DESCRIPTION Date Time Matrix' Type’ Containers® ANALYSIS REQUESTED

GMW #4D Water Grab 1-P, 500 mL Cyanide (CN)

GMW #4D Water Grab 1-P, 500 mL Total lead (Pb) and zinc (Zn)

GMW #4D Water Grab 1-P, 500 mL Hexavalent chromium (Cr")

GMW #4D Water Grab 1-P,1L Total Metals-Cd, Cr, mercury (Hg),

manganese (Mn), Nickel (Ni)

GMW #3DA Water Grab 1-P, 500 mL CN

GMW #3DA Water Grab 1-P, 500 mL Total Pb and Zn

GMW #3DA Water Grab 1-P, 500 mL | CrV"

GMW #3DA Water Grab 1-P,1L Total Metals-Cd, Cr, Hg, Mn, Ni

GMW #10 - Water Grab 1-P, 500 mL CN

GMW #10 Water Grab 1-P, 500 mL | Total Pb and Zn

GMW #10 Water Grab 1-P, 500 mL cr”!

GMW #10 Water Grab 1-P,1L Total Metals-Cd, Cr, Hg, Mn, Ni

Maximum Method Detection Limits: CN, Cd, Cr, Mn, Ni - 5 ppb; Pb - 2 ppb; Hg - 0.2 ppb; Zn - 10 ppb

'Matrix = water, wastewater, air, sludge, sediment, etc. Chemical Preservatives:
’Type = grab, composite

*Containers = P - polyethylene; G - glass

Metals - HNO, to pH 2
Cyanide - NaOH to pH 12

Relinquished Date Time Received by:- Date Time
by:

of: of:

Relinquished Date Time Received Date Time
by: by:

of: of:

Relinquished Date Time Received Date Time
by: by:

of: of:




O'BRIEN & GERE Job No. _3050.005
ENGINEERS, INC. Sheet _4_of __
Office: _St. Louis, MO
¢ CHAIN OF CUSTODY
= e 1
Collected By:

Location: MARYVILLE, MISSOURI (Signature)

L =
Sample Sample No. of
SAMPLE DESCRIPTION Date Time Matrix' Type’ Containers® ANALYSIS REQUESTED

GMW #5S Water Grab 1-P, 500 mL Cyanide (CN)

GMW #58 Water Grab 1-P, 500 mL Total lead (Pb) and zinc (Zn)

GMW #5S Water Grab 1-P, 500 mL Hexavalent chromium (Cr"")

GMW #5S Water Grab 1-P,1L Total Metals-Cd, Cr, mercury (Hg),

manganese (Mn), Nickel (Ni)

GMW #5D Water Grab 1-P, 500 mL CN

GMW #5D Water Grab 1-P, 500 mL Total Pb and Zn

GMW #5D Water Grab 1-P, 500 mL cr!

GMW #5D Water Grab 1-P, 1L Total Metals-Cd, Cr, Hg, Mn, Ni

Maximum Method Detection Limits: CN, Cd, Cr, Mn, Ni - § ppb; Pb - 2 ppb; Hg - 0.2 ppb; Zn - 10 ppb

'Matrix = water, wastewater, air, sludge, sediment, etc. Chemical Preservatives: Metals - HNO, to pH 2
*Type = grab, composite Cyanide - NaOH to pH 12
*Containers = P - polyethylene; G - glass
Relinquished Date Time Received by:- Date Time
by:
of: of:
Relinquished Date Time Received Date Time
by: by:
| of: of:
Relinquished Date Time Received Date Time
by: by:
f: of:

Relinquished
by: by: .

Date Time Received Date Time

of: . of:




O'BRIEN & GERE Job No. _3050.005

ENGINEERS, INC. Sheet _S _of ___
Office: _St. Louis, MO
Address: _S000 Cedar Plaza Parkway . CHAIN OF CUSTODY
314) 842-4550
| Client: INLAND REALTY CO Collected By:
| Location: MARYVILLE, MISSOURI (Siggge)
— ——— — = s
Sample Sample No. of
SAMPLE DESCRIPTION Date Time Matrix' Type Containers® ANALYSIS REQUESTED
GMW #6S Water Grab 1-P, 500 mL Cyanide (CN)
GMW #6S Water Grab 1-P, 500 mL Total lead (Pb) and zinc (Zn)
GMW #6S Water Grab 1-P, 500 mL | Hexavalent chromium (Cr")
GMW #6S Water Grab 1-P,1L Total Metals-Cd, Cr, mercury (Hg),
manganese (Mn), Nickel (Ni)
GMW #6D Water Grab 1-P, 500 mL CN
GMW #6D Water Grab 1-P, 500 mL Total Pb and Zn
GMW #6D 1 Water Grab 1-P,500mL | CrV
GMW #6D Water Grab 1-P,1L Total Metals-Cd, Cr, Hg, Mn, Ni
GMW #7 Water Grab 1-P, 500 mL CN
GMW #7 ' Water Grab 1-P, 500 mL | Total Pb and Zn
GMW #7 Water Grab 1-P, 500 mL cr”
GMW #7 Water Grab 1-P, 1L Total Metals-Cd, Cr, Hg, Mn, Ni
Maximum Method Detection Limits: CN, Cd, Cr, Mn, Ni - 5 ppb; Pb - 2 ppb; Hg - 0.2 ppb; Zn - 10 ppb
'Matrix = water, wastewater, air, sludge, sediment, etc. Chemical Preservatives: Metals - HNO, to pH 2
*Type = grab, composite Cyanide - NaOH to pH 12
3Containers = P - polyethylene; G - glass
Relinquished Date Time Received by:- Date Time
by:
of: of:
Relinquished Date Time Received Date Time
by: by:
of: of: . _ _
Relinquished Date Time Received Date Time
by: by:
of: of:

Relinquished Date Time Received Date Time
| by: by:

| of: of: "




O'BRIEN & GERE Job No. _3050.005
ENGINEERS, INC. Sheet _6 of ___

CHAIN OF CUSTODY
Collected By:
(Sigature)
e
Sample Sample No. of
SAMPLE DESCRIPTION Date Time Matrix' Type’ Containers® ANALYSIS REQUESTED
GMW #9 Water Grab 1-P, 500 mL Cyanide (CN)
GMW #9 Water Grab 1-P, 500 mL Total lead (Pb) and zinc (Zn)
GMW #9 ) Water Grab 1-P, 500 mL Hexavalent chromium (Cr")
GMW #9 Water Grab 1-P, 1L Total Metals-Cd, Cr, mercury (Hg),
i manganese (Mn), Nickel (Ni)

Maximum Method Detection Limits: CN, Cd, Cr, Mn, Ni - 5 ppb; Pb - 2 ppb; Hg - 0.2 ppb; Zn - 10 ppb

== ==
'Matrix = water, wastewater, air, sludge, sediment, etc. Chemical Preservatives: Metals - HNO, to pH 2
Type = grab, composite Cyanide - NaOH to pH 12
Containers = P - polyethylene; G - glass
I Relinquished Date Time Received by:- Date Time
| by: )
of:
, Date Time Received Date Time
| by: by:
| of: of:
| Relinquished Date Time | Received Date | Time
’ by: by:
of:




